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Summary  Dyggve-Melchior-Clausen  syndrome  is  a  rare  spondylo-epiphyseal  disease,  which
almost constantly  leads  to  both  bilateral  hip  degeneration  and  dislocation.  Few  authors  have
reported to  date  the  surgical  management  of  this  orthopaedic  disorder.  We  present  two  new
cases affecting  siblings.  One  brother  was  treated  by  unilateral  triple  pelvic  osteotomy  combined
with varus  osteotomy  of  the  proximal  femur;  the  other  was  treated  by  bilateral  Pemberton
osteotomies  with  varus  osteotomy  of  the  proximal  femur.  At  a  respective  5-year  and  3-year
follow-up  delay,  both  cases  had  evolved  towards  progressive  subluxation  recurrence  along  with
severe hip  degeneration.  Based  on  both  our  experience  and  literature  review,  it  seems  that  one
should avoid  operating  these  hips  unless  pain  renders  surgery  mandatory.  Total  hip  arthroplasty
seems the  only  reliable  surgical  solution  at  the  adult  age  and  paediatric  surgeons  should  keep
in mind  that  previous  femoral  osteotomies  will  make  it  more  challenging  for  adult  orthopaedic
surgeons to  implant  on  a  remodeled  anatomy.
© 2013  Published  by  Elsevier  Masson  SAS.∗ Corresponding author. Service de chirurgie pédiatrique, hôpi-
tal Jeanne-de-Flandre, CHU de Lille, avenue Eugène-Avinée, 59037
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yggve  Melchior  Clausen  (DMC)  syndrome  is  a  rare  recessive
utosomic  genetic  disease,  which  mainly  affects  the  skele-
on  as  a  spondylo-epiphyseal  disease.  It  was  ﬁrst  described  in
962  [1],  and  since  then  as  few  as  a  hundred  cases  have  been
ublished  to  date,  which  accounts  for  a mean  prevalence  of
.1  per  million  [2].  DMC  syndrome  is  characterized  by  multi-
le  orthopedic  issues,  progressive  harmonious  dwarﬁsm  with
.
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f46  
 short  trunk  and  light  to  severe  intellectual  impairment
3—7].  We  report  two  new  cases  of  two  siblings  presenting
ith  a  typical  DMC  phenotype.  Progressive  hip  degenera-
ion  and  subluxation  have  already  been  described  in  the
iterature  [8],  in  both  operated  and  non-operated  hips  in
uch  patients.  Few  authors  have  reported  their  experience
n  addressing  hip  subluxation  in  these  children.  It  seems  that
hatever  the  surgical  technique  chosen  to  address  this  hip
ondition,  spontaneous  evolution  tends  towards  subsequent
ubluxation  and  degeneration  of  the  joint.  Our  cases  more-
ver  present  progressive  articular  fusion  in  non-operated
oints  such  as  the  knee,  shoulder,  wrist  and  proximal  and
istal  interphalangeal  joints.
bservations
ase  1
ase  1 was  referred  to  our  institution  at  age  9,  having
lready  been  diagnosed  with  DMC  syndrome.  He  pre-
ented  with  swollen  and  painful  wrists  and  progressive
ilateral  hip  subluxation.  Biological  tests  ruled  out  any
heumatologic  or  infectious  causes  to  the  carpal  swelling.
ubluxation  of  the  right  hip  eventually  became  painful  at
ge  17  and  a  varisation  of  the  upper  femur  with  associ-
ted  triple  pelvic  osteotomy  were  performed.  Postoperative
f
3
a
r
igure  1  Case  1.  A.  Preoperative  anteroposterior  (AP)  pelvic  view
. AP  view  at  1-year  follow-up  after  femoral  varisation  and  triple  pe
hyseal osteosclerosis  is  beginning  to  appear.  Left  hip  is  already  defor
ollow-up. Mild  subluxation  of  the  right  hip  with  an  almost  completeE.  Nectoux  et  al.
ourse  was  uneventful  and  short-term  quality  of  life  was
mproved.  However,  at  5-year  follow-up,  both  hips  progres-
ively  evolved  towards  progressive  degeneration  with  major
rthrosis.  The  right  hip  is  still  moderately  painful  and  the
emoral  head  evolved  towards  subtotal  avascular  necrosis.
he  left  non-operated  hip  developed  spontaneous  coxo-
emoral  fusion  with  no  possible  range  of  motion  (Fig.  1).
he  carpal  joints  have  remained  painful  and  swollen  and
he  capitate  bone  progressively  showed  radiographic  signs
f  articular  degeneration.
ase  2
ase  2  is  the  younger  brother  of  case  1.  He  was  referred
o  our  institution  at  age  4.  Skeletal  assessment  showed  the
lassical  and  pathognomonic  signs  of  DMC  syndrome  but
here  were  no  hip  subluxation  and  no  clinical  symptoms  of
ny  kind  to  report.  At  age  9  the  patient  developed  subluxa-
ion  of  both  hips,  but  only  the  right  hip  was  painful.  At  age
1,  both  hips  had  a  75%  Reimers  index  [8]  and  the  patient  had
reat  difﬁculties  for  everyday  activities.  Bilateral  femoral
arisation  with  associated  Pemberton  osteotomies  were  per-
ormed.  Postoperative  course  was  uneventful  but  over  a
-year  course,  the  patient  rapidly  developed  progressive
rticular  degeneration  with  subsequent  subluxation  of  the
ight  hip  (Fig.  2).  The  left  hip  presents  with  normal  range
.  Note  the  hypoplastic  acetabuli  and  subluxation  of  both  hips.
lvic  osteotomy.  The  right  hip  is  congruent,  but  metaphysoepi-
med  with  progressive  joint  disappearance.  C.  AP  view  at  5-year
 destruction  of  the  coxo-femoral  joints.
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Figure  2  Case  2.  A.  Preoperative  anteroposterior  (AP)  pelvic  view.  Note  the  bilateral  subluxation  of  the  hips  and  hypoplastic
acetabuli. B.  Postoperative  AP  view  of  the  hips  at  6  weeks  follow-up  after  Pemberton  osteotomies  and  upper  femoral  varisation.
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lBoth hips  are  adequately  congruent  and  there  is  no  noticeable  
recurrent subluxation  of  the  right  hip,  while  the  left  hip  remain
of  motion  and  is  not  painful.  He  also  developed  bilateral
carpal  swelling  and  right  scapulo-humeral  swelling  with
painful  active  mobilization  of  the  shoulder.  Radiographic
and  scanographic  assessment  of  the  wrists  show  sponta-
neous  perilunate  posterior  type  II  dislocation  with  moderate
osteosclerosis.
Discussion
DMC  syndrome  is  a  rare  spondyloepimetaphyseal  disease
caused  by  mutations  in  a  gene  mapped  to  chromosome
18q21.1,  coding  for  a  protein  called  dymeclin,  mainly
found  in  fetal  cartilage,  bone  and  brain  cells  [9].  Numer-
ous  orthopaedic  issues  have  been  described  to  date  in
DMC  syndrome.  Main  orthopedic  complications  include
spondylo-epiphyseal  dysplasia  with  lumbar  hyperlordosis,
scoliosis,  thoracic  hyperkyphosis,  barrel-chest  deformities,
progressive  hip  dislocation,  knee  deformities  and  medullar
compression  due  to  atlanto-axoideal  instability  [3—7].
Orthopedic  hip  issues  resemble  that  of  patients  affected
with  mucopolysaccharidosis,  mainly  type  IV  Morquio’s  dis-
ease,  but  the  latter  almost  never  present  mental  retardation
unlike  DMC  patients  [6].  Thus  patients  with  DMC  syndrome
often  present  with  a  severe  chondrodysplasia,  impor-
tant  dwarﬁsm,  limited  autonomy  and  fairly  severe  mental
a
t
s degeneration.  C.  AP  pelvic  view  at  3-year  follow-up.  Note  the
gruent.
etardation.  Radiological  ﬁndings  at  the  hip  in  DMC  syn-
rome  reveal  almost  constantly  a  hypoplastic  acetabulum,
 delayed  hypoplastic  deformed  femoral  head  and  neck  and
ilateral  coxa  valga,  leading  to  progressive  bilateral  dislo-
ation  of  the  hip  joint  laterally  and  superiorly  [7]. One  can
lso  see  the  almost  pathognomonical  irregular  ‘‘lacy’’  iliac
rests  which  help  to  diagnose  the  affection  [6,7].
Several  techniques  have  been  reported  in  the  literature,
one  of  which  have  been  successful  at  latest  follow-up.
osny  and  Fabry  [4]  report  a  14-year  old  girl  with  DMC  syn-
rome  presenting  with  bilateral  hip  subluxation.  Bilateral
hiari  osteotomies  were  performed  but  the  patient  devel-
ped  subsequent  bilateral  subluxation  at  9-year  follow-up.
he  authors  concluded  that  Chiari  osteotomy  was  not  the
ppropriate  treatment.
In  our  ﬁrst  patient,  combined  femoral  varisation  and
riple  pelvic  osteotomy  were  performed  on  the  right  hip.
owever,  functional  outcome  at  5-year  follow-up  for  both
he  operated  and  the  non-operated  hip  was  very  poor.
espite  the  initially  satisfying  radiological  outcome,  both
ips  evolved  almost  symmetrically  towards  progressive  sub-
uxation  and  upper  femur  avascular  necrosis.  Scannographic
ssessment  shows  complete  disappearance  of  the  joint  on
he  left  non-operated  hip.
More  often  are  these  children  referred  to  orthopaedic
urgeons  during  the  ﬁrst  decade.  Burns  et  al.  [10]
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[48  
eport  seven  cases,  including  one  patient  with  a Sug-
oka  transtrochanteric  rotational  osteotomy  which  further
equired  total  hip  arthroplasty.  In  case  2,  addressing  acetab-
lar  hypoplasia  was  our  main  goal.  Since  previous  surgical
rocedures  in  his  older  brother  but  also  in  the  literature
ad  all  proved  failures,  it  was  thought  that  perhaps  the
xcentricity  of  the  upper  femoral  epiphysis  and  the  altered
orphology  of  the  Y-shaped  cartilage  [11]  had  to  be  taken
ore  accurately  into  account  to  prevent  such  transitory
ffectiveness  of  surgical  interventions.  Therefore  were  per-
ormed  bilateral  Pemberton  pelvic  osteotomies  combined
ith  upper  femur  varisation.  At  three  year  follow-up  how-
ver,  the  right  hip  presents  with  progressive  subluxation  and
emoral  head  avascular  necrosis  along  with  painful  limita-
ion  of  range  of  motion.  To  date,  the  left  hip  remains  fairly
obile  with  no  subluxation.
It  seems  that  hip  subluxation  in  DMC  syndrome  evolves
owards  complete  hip  degeneration  regardless  of  the  sur-
ical  option  chosen  to  address  subluxation  and  prevent
urther  articular  lesions.  Metaphysoepiphyseal  changes  in
he  upper  femur  are  constant  observations  in  the  litera-
ure  [2—4,7,8,12].  It  is  not  well  known  whether  they  are
esponsible  for  the  avascular  necrosis  of  the  epiphysis.  How-
ver  such  phenomenons  are  observed  as  well  in  other  parts
f  the  skeleton.  In  case  2,  scannographic  assessment  of
he  left  wrist  showed  perilunate  posterior  type  II  disloca-
ion  with  moderate  osteosclerosis.  Bone  structure  was  again
bnormal  with  signs  of  necrosis,  osteosclerosis  and  sponta-
eous  joint  dislocation.  The  lunate  bone  was  hypoplastic.
his  spontaneous  phenomenon  is  very  interesting  because
t  might  help  to  explain  the  physiopathology  of  hip  disloca-
ion  as  well.  Growth  changes,  necrosis,  bone  deformation
nd  hypoplasia,  lead  in  both  joints  to  global  joint  loos-
ning,  with  progressive  joint  hypermobility.  Besides  MRI
ndings  regarding  the  growth  plates  [11],  another  reason
or  surgical  failure  might  as  well  be  the  global  hypoplasia
f  bone  structures  around  the  joints,  aggravated  because  of
he  additional  osteonecrosis  leading  to  bone  deformation.
ecause  of  this  physiopathological  continuum,  it  seems,
ccording  to  both  our  experience  and  the  literature,  that
hatever  the  surgical  option  chosen  to  address  hip  dislo-
ation,  growth  changes  will  inevitably  lead  to  progressive
ecurrence  of  the  subluxation.  In  this  regard,  perhaps  should
urgical  procedures  be  performed  only  in  case  of  severe
ain  in  children  and  adolescents  with  DMC  syndrome.  More-
ver,  clinical  features  such  as  limited  autonomy  and  severe
ental  retardation  should  discourage  aggressive  surgical
rocedures.  Thus  total  hip  arthroplasty  becomes  the  only
eﬁnitive  and  reliable  option  at  the  adult  age.  Moreover,
ince  it  is  known  that  upper  femoral  osteotomies  ren-
er  femoral  stem  implantation  more  difﬁcult  [13],  perhaps
hould  such  osteotomies  be  avoided  in  this  regard.  Both
natomical  and  mechanical  conditions  are  favorable  in  these
atients,  and  combined  with  limited  autonomy  and  mobility,
ip  arthroplasties  should  last  a  very  long  time.onclusion
t  seems  mandatory  when  dealing  with  Dyggve  Melchior
lausen  to  make  sure  it  is  the  correct  diagnosis.  One
[E.  Nectoux  et  al.
hould  rely  solely  on  clinical  pain  and  on  both  surgi-
al  literature  guidelines  and  Constitutional  Bone  Disease
eference  Center  advices,  never  on  radiological  ﬁndings,
hen  proposing  a  surgical  solution  to  address  hip  sub-
uxation.  Proximal  femoral  osteotomies  should  be  avoided
o  prevent  rendering  hip  arthroplasty  difﬁcult  at  the
dult  age.  The  latter  solution  seems  the  most  reasonable
ith  regard  to  growth  anomalies,  local  anatomy,  lim-
ted  autonomy  and  intellectual  impairment  in  these  young
atients.
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